ABSTRACT. The first radiocarbon dates for the famous monuments of European Scythia were produced for the Kelermes, Seven Brothers, Solocha and Chertomlyk barrows (burial mounds) by both accelerator mass spectrometry (AMS) and conventional methods. The obtained 14C dates confirmed the traditional archaeological chronology, which was based on the analysis of written data and typological comparisons of Scythian artifacts with similar objects found in the Ancient East and Greece. The 14C dates for the European Scythian monuments are compared with the Asian ones. The 14C chronology of the European Scythian monuments shows chronological synchronisms between the Asiatic and European monuments. The calibrated ages for the investigated barrows generally agree with the archaeological data.
INTRODUCTION
European Scythia was a distinctive culture of the Early Iron Age. It was present in the steppe and forest-steppe zones of European Russia, Ukraine, Northern Caucasus and the Black Sea area during the 1st millennium BC. Scythian culture has left noticeable traces in the history of world culture. The main questions about the European Scythians are the origin of the nomads during this period, the motives for their migrations, and the reason for their sudden disappearance. The answers to these questions can be found in the historical time scale. The first attempts at determining the Scythian chronology began at the end of the 19th century; these initial results were corrected several times. The traditional chronology of European Scythia is based on the analysis of written historical data of the northern Black Sea region, typological comparison of individual Scythian artifacts with similar objects found in the Ancient East and Greece, and the analysis of ceramics and some unique prestigious objects (Alekseev 1996) .
In recent studies of the Scythian chronology, there has been a tendency to date the Scythian cultures earlier than previously assumed. The absolute dates for the European Scythian monuments are generally connected with a chronology based on Ancient-Eastern and antique imported objects. The study of independent dates from traditional archaeological methods, such as by radiocarbon dating, has been long overdue. Recently, the 14C method has been successfully applied to establish chronologies for the monuments (burial mounds) of Asian Scythia (Marsadolov 1984 (Marsadolov ,1987 (Marsadolov ,1994 (Marsadolov ,1996 Zaitseva et al. 1996 Zaitseva et al. , 1997 . The chronology of Asian Scythia was first constructed based on analogies with the European Scythia. Now, however, the 14C dates produced for Asian Scythia allow us to construct an independent time scale. The chronological correlation between European and Asian Scythia shows a "pendulum" effect: the lack of 14C determinations for the European Scythian monuments have moved the chronological comparison in the direction of Asian Scythia.
An important difference between Asian and European Scythian antiquities is that the Asian Scythian monuments contain materials usable both for tree-ring and 14C chronologies. Organic materials from Asian Scythian monuments are very well preserved due to low temperature conditions in the barrows. In contrast, organic material in the European Scythian barrows has practically disappeared. It is almost impossible to find wood for establishing a tree-ring chronology. In addition, the Euro- Fig.1 for a map of the monuments' locations.) The Kelermes monument, located in northwestern Caucasus, was excavated in 1903-1904 and again in 1983-1990 . From this monument, we investigated barrow 31. It is dated earlier than other barrows in this group, based on its topographical position (Alekseev 1992) . The Seven Brothers barrows, erected in the Taman peninsula on the left bank of the Kuban River, were excavated in 1875-1876. Barrow 4 belongs to the socalled older group compared with barrows 6 and 7 (young group), which were erected later, according to the archaeological materials (Sylanteva 1967; Butj agin 1996) .
The Solocha monument is situated on the left bank of the lower Dnieper River. For our research, the richest and most famous tomb of this monument was excavated in 1913. The Chertomlyk monument, situated on the right bank of the lower Dnieper River, was excavated in 1862-1863 and again from [1981] [1982] [1983] [1984] [1985] [1986] . Table 1 shows the results of 14C dating for the samples from these monuments.
The 14C dates were produced by the Svedberg Laboratory of Uppsala University (AMS) and by the Radiocarbon Lab of the Institute of the History of Material Culture (St. Petersburg). Only isolated samples from Kelermes barrow 31 could be dated by the conventional method. They consist of the remains of a wooden barrow construction that is badly preserved (Le-5185), and bone from dogs (Le-5229, Le-5231). These samples were also dated by AMS and the results are similar, within errors (Ua-11671 and Ua-11672). Materials from the other barrows could be dated only by AMS.
The representative samples consist of the remains of clothes (leather, fur, wool and textile) and bone fragments from a casket in the Seven Brothers barrows. The sample from Solocha barrow consists of sheep bone from a cauldron.
It is interesting that the samples from the Chertomlyk barrows contain remains from spears used for arrows made from two different types of wood: lime-tree and birch. Most 14C dates agree with the traditional archaeological chronology of the barrow's erection, except for the wool sample from the Chertomlyk barrow and the remains of microorganisms from the vessel of the Seven Brothers barrow. In the latter case, it is difficult to determine the specific features of these microorganisms. One cannot exclude carbon exchange with the environment for these samples during the preservation time. As for the wool samples, the deviation of the age from the traditional picture could be caused by the treatment of wool samples by chemical reagents used to preserve and protect the material. It is impossible now to determine which wool samples have been treated and what organic reagents have been used during the long preservation time (>100 yr). We used the traditional acid-alkali chemical pretreatment for AMS dating of wool (Possnert 1990) . It is important when dating samples from a museum collection to know the exact compound used for preservation, in order to select the proper solvents for removing these compounds. This will be the topic of special research in the near future. The 14C data set is shown in diagram form (Fig. 2) , from which we can see the chronological sequence of the barrow's construction: the Kelermes barrow 31, the Seven brothers barrows 4 and 6, and the Solocha-Chertomlyk barrows, confirming the traditional archaeological chronology.
As mentioned above, the materials from the monuments of European Scythia were used as the basis for the comparison of the chronology of the Asian Scythian monuments. The synchronisms between the key monuments of European and Asian Scythia are established. Thus, the materials from the Arzhan barrow in Tuva were compared with materials from the Kelermes barrows, but the chronology of the Arzhan barrow is considered to be somewhat older than the Kelermes barrow. The materials from the group of Pazyryk barrows in the Gornyi Altai region show resemblance with materials from the Seven Brothers barrows (Marsadolov 1987) . For these monuments of Asian Scythia, the series of 14C dates were produced in the 1980s and became the basis for the chronology. They were previously used as a reference for the chronology of the European Scythia monuments because of the lack of 14C dates. Now, however, we have the opportunity to compare the chronological positioning of both European and Asian Scythia on the 14C time scale. The 14C dates for the Arzhan and Pazyryk barrows (Marsadolov 1994; Zaitseva et a1.1996 Zaitseva et a1. , 1997 are shown in Figure 3 in diagram form. Comparing Figure 2 with Figure 3 , we can see that the chronological synchronism between Asian and European Scythian monuments mentioned above is corroborated. Le-2311 Le-2449 Le-1692 Le-2453 Le-1700 Le-2457 Fig. 3 . Diagram of 14C dates for the Asian Scythian key monuments (Marsadolov 1994; Zaitseva et al. 1997) .
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Le-5229 The determination of the European Scythia chronology is very important. Considerable progress in European Scythian chronology has been achieved, compared with Asian Scythian chronology, based on ceramic epigraphy (Brashinsky 1965) . Calendar year intervals spanning ca. 25 yr are currently under discussion. Unfortunately, in "radiocarbon time", the Scythian period coincides with 2500 BP plateau in the calibration curve. Figure 4 shows the relevant part of the curve (Stuiver and Pearson 1986) (Alekseev 1992 (Alekseev , 1996 . This time interval is more acceptable than all other possible intervals (Fig. 5) . In this case, we can say that the archaeological data are confirmed by 14C dates.
Quite a different picture exists for the Seven Brothers barrows. The calendar time intervals for these barrows are shown in Figure 6 (A). Here one can select two barrow groups according to the chronology: barrow 4 belonging to the old group, and barrow 6 erected some time later. These facts are confirmed by archaeological data (Sylanteva 1967; Butjagin 1996) . Barrow 4 of this monument is dated from 460-425 BC, based on the analyses of imported materials (most of which are horse bridles) (Sylanteva 1967; Butjagin 1996) . This is confirmed by one 14C date (Ua-11664). Two other 14C dates are older (Ua-11668) and later (Ua-11668), respectively. Because this barrow yields only isolated 14C dates, it is difficult to explain the cause of these deviations. According to the archaeological data, barrow 6 was erected in 400-380 BC (Alekseev 1992) . This date agrees with the calibration interval of the 14C dates for this barrow. The calibration interval for the 14C date of the Solocha barrow falls into the interval 400-375 BC, as suggested by many archaeologists (Fig. 6B ). For the Chertomlyk barrow, the interval 348-325 BC (1o) (Fig. 6C ) is very close to the archaeological dates (Alekseev 1992 
